Cross-talk regulation between cyclic AMP production and phosphoinositide hydrolysis induced by prostaglandin E2 in osteoblast-like cells.
In cloned osteoblast-like MC3T3-E1 cells, PGE2 stimulated both cAMP accumulation and the formation of inositol trisphosphate (IP3) dose dependently. The cAMP accumulation showed the peak value at 5 min and decreased thereafter, whereas the IP3 formation reached a plateau almost within 10 min and sustained it up to 30 min. The effect of PGE2 on cAMP accumulation (EC50 was 80 nM) was more potent than that on IP3 formation (EC50 was 0.8 microM). 12-O-Tetradecanoyl-phorbol-13-acetate (TPA), a protein kinase C (PKC)-activating phorbol ester, reduced the PGE2-induced cAMP accumulation, whereas 4 alpha-phorbol 12,13-didecanoate, a PKC-nonactivating phorbol ester, had little effect on the cAMP accumulation. 1-Oleoyl-2-acetyl-glycerol, a specific activator for PKC, inhibited PGE2-induced cAMP accumulation. TPA had little effect on cAMP accumulation induced by forskolin or NaF, a GTP-binding protein activator. So, the effect of TPA is presumed to be exerted at the point between the PGE2 receptor and Gs. On the other hand, forskolin and dibutyryl cAMP had little effect on the IP3 formation stimulated by PGE2. H-7, a PKC inhibitor, enhanced the PGE2-induced cAMP accumulation in comparison with HA1004, a control for H-7. Our data suggest that PGE2 regulates cAMP production through self-induced activation of PKC. These results strongly suggest that there is an autoregulatory mechanism in PGE2 signaling, and PGE2 modulates osteoblast functions through a cross-talk interaction between cAMP production and phosphoinositide hydrolysis in osteoblast-like cells.